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(g) Automatic vending machine. 

(57) The automatic vending machine (10) com- 
prises a plurality of removable storage and 
dispensing trays (46) disposed one above the 
other in an enclosure (16) having a rear vertical 
chute curving gradually in a horizontal direction 
under the trays and communicating with a vend 
opening (27) al the bottom of the machine. Each 
of the trays (46) is fitted with a plurality of 
rotatable helical storage and dispensing racks 
for holding the articles to be dispensed and for 
transporting those articles to the delivery chute 
as the selection button (32) corresponding to 
that article is pressed. A sensor is located at the 
back of each tray and adjacent the end of each 
rack for detecting when an individual article 
passes into the chute to provide a sensing 
output, the operation of the dispensing drive 
being continued until an article is dispensed 
into the chute. Optional features include slock 
control bar codes (84) and a bar code reader, a 
credit/debit card reader, cash collector (38), 
receipt printer, a central processing unit and 
modem for inventory control and facilities visu- 
al and/or audio display of articles to be vended. 



(72) Inventor : Muehlberger, Karl H. 
1149 Lake Point Drive 
- Lakeland, Florida 33813 (US) 

@ Representative : Lambert, Hugh Richmond e 
al 

D. YOUNG & CO., 21 New Fetter Lane 
London EC4A 1DA (GB) 




1 



EP 0 572 119A2 



2 



The present invention relates to apparatus, sys- 
tems and methods for vending articles, and in partic- 
ular to automated techniques for reliably vending ar- 
ticles of high value. 

There have been a number of systems and meth- 
ods developed for vending articles of relatively mod- 
est cost, such as candy bars, soft drinks, cigarettes 
and the like. Some prior art systems suffer from reli- 
ability, when a machine jam occurs, and are also sus- 
ceptible to theft losses. 

There has been developed in the prior art auto- 
mated vending and retrieval machines for certain ar- 
ticles of relatively high value, such as video tapes. 
See for example, U.S. Patent 4,893,705. 

In accordance with the present invention an im- 
proved automated system and method for reliabTy 
vending articles of relatively high value is provided 
and which provides at least in the preferred embodi- 
ment for the acceptance of credit/debit cards or cash, 
on-line automated inventory analysis, and/or the ca- 
pability for displaying a portion of the article of pos- 
sible interest to a consumer, such as a portion of the 
audio of a compact disk, or a portion of a video tape. 

In more detail, the system of the present inven- 
tion comprises an enclosure having an opening 
through which selected articles are vended, and plu- 
ral article selection means along a front panel of the 
enclosure for permitting a customer to select one of 
a plurality of articles through initiation of a vend se- 
lection sequence. Multiple independent article storing 
and dispensing means are removably fitted within the 
enclosure, each capable of storing a plurality of arti- 
cles and then dispensing an individual article along a 
secured path within the enclosure toward the vend 
opening, responsive to the customer selection and af- 
ter the customer has made an appropriate payment 
eit her wit h cash or use of a credit or debit card, A sen- 
sor is positioned at each storage and dispensing 
means and along the path for detecting when an in- 
dividual article is moving along the path toward the 
vend opening, and providing a sensing output respon- 
sive to that movement. Means are also provided (or 
controlling the operation of the selected storage and 
dispensing means responsive to the sensor output, to 
continue operation of the storage and dispensing 
means until such time as a selected article is in fact 
dispensed into the vend opening, to thereby reliably 
insure that the customer receives the selected arti- 
cle. 

In a preferred embodiment, the system is provid- 
ed with h plurality of horizontal trays removably fitted 
with the enclosure, each lr;iy filled with a plurality of 
I he stopjrjo and rJi-ipouMiifj moans, each of which 
may, for oxample, (.orripriv.- ,i motor-driven helix ex- 
tondtrifj Irom ;< front -.id': lo n rJr.f.liargr: end along tho 
l,;ir> m0<: Of thr; r.rjrro-.por -limi troy. In this form, th< : 
l.-'i'.l- M'l<: i', /f:ll':-J 'I' i //n// . HI/ -Wl Out w :, ff ||y u, 



with each corresponding sensor mounted along the 
bevelled back side. The vertical chute extends along 
the back of the enclosure, and downwardly to a grad- 
ual horizontal curvature terminating just below the 
5 vend opening. 

To further enhance reliability, the preferred sys- 
tem is provided with a second sensor located at the 
discharge end of each helical storage rack, for provid- 
ing a second output as the vended article passes 

to through the discharge end. Thus, in operation, the 
system relies upon both inputs to insure that the cus- 
tomer receives the selected article. 

The removable trays are interchangeable, so that 
articles of different widths may be vended in the 

15 same machine. 

In order to impart the desired inventory control 
features, the preferred system is provided with 
means, such as a bar code reader, for detecting the 
UPC code for the articles to be inserted into a specific 

20 tray position, and to also independently detect indicia 
representing the tray position, the quantity of articles 
inserted in that tray position, the specific article but- 
ton on the front of the machine, and any audio or vid- 
eo track to be specifically available for customer re- 
PS view for that particular article. All of this inventory in- 
formation is provided as an input to a central process- 
ing unit, which is electrically coupled with each article 
selection button, each tray position and/or video and 
audio storage facilities. The central processing unit 

30 also receives or provides inputs from a customer-op- 
erated key pad, card reader and cash receiver, and 
provides inputs to a customer-viewable monitor and a 
receipt printer. The use of independent coding fea- 
tures for each tray position, the article quantity and 

35 article selection buttons permits a high degree of flex- 
ibility in terms of monitoring inventory, as well as 
maintaining a current and accurate status as to the in- 
terrelationship between each article selection button 
and the corresponding tray dispenser where the ar- 

40 tides associated with a particular article selection 
button are in fact located for vending. 

The system, including the central processing unit, 
has the capability of either real time or off-line credit 
or debit card verification through an appropriate mo- 

4T, dem, Ihe modem also being available to provide re- 
mole inventory information, for example, to a central 
office located remotely from the vending system. 

The invention is further described with reference 
lo the accompanying drawings, in which: 

r,o Figure 1 is a perspective view of a vending ma- 

chine incorporating (he system of the present inven- 
tion in its most preferred form 

Figure 2 is a perspective viow of t he machine of 
f igure 1, but with thr; fronl p.-iriol noon arid p;jrli;illy 
MU nway. 

I irjuro "I oorrr:-.riori'!\ lo I I'juf: •/.. I.ijl with ;■ |,or- 
f 'l lhr : /onrjirif, ■. / -.K-, r , -.„■ :,v/.iy. ;mrj illij-.tr.-ihn/j 
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Figure 4 is a cross-section Ihrough ihe vending 
machine of Figure 1 and taken along line 4-4. 

Figure 5 is a perspective view of a multiple-posi- 
tion storage and dispensing tray used in the vending 5 
machine of Figures 1-4. 

Figure 6 is a partial end view of the tray of Figure 
5, taken on the line 6-6. 

Figure 7 is a block diagram illustrating the elec- 
tronic operation of the machine. r o 

The constructional details of the machine will 
now be described in detail with reference to Figures 
1-6. followed by a description of the electronic circuit 
functions of the system with reference to Figure 7. 

Referring first to Figure 1. the vending machine 15 
1 0 comprises an enclosure having a front panel 1 2. a 
top 14. rear 20 and opposing left and right sides -16- - 
18 respectively. The bottom of the machine 10 in- 
cludes a chute housing 23, through the upper portion 
of which extends a horizontal chute delivery panel 70, 20 
described in greater detail below with reference to 
Figure 4. The chute housing 23 includes a vend open- 
ing 22 at the upper surface thereof, with an access 
door 24 hinged across the vend opening. 

The machine 10 includes a plurality article selec- 25 
tion buttons 26 mounted in the front panel 12, and ex- 
tending slightly rearwardly Ihrough corresponding 
openings. Also accessible from the front panel 12 is 
a CRT monitor 28, a key pad 32. a crediUdebil card 
reader 34, a receipt printer 36 and a cash acceptor 30 
opening 38. All of these features are electronically 
coupled with a central processing unit for automated 
operation of the vending machine 10, as is described 
in greater detail below with reference to Figure 7. 

As is also depicted in Figure 1, the vending ma- 35 
chine 10 includes a back-lighted name plate 40. a vid- 
eo monitor 42 and audio speakers 44. 

Figure 2 illustrates the vending machine 10 with 
the rront panel 12 open to illustrate a plurality of re- 
movable storage and dispensing trays 46 mounted on to 
horizontal rails 48 extending from front to rear within 
Ihe enclosure of the vending machine 10. The con- 
struction details of the storage and dispensing trays 
46 is described in detail below with reference to Fig- 
ures 5 and 6. 45 

' As with Figure 2. Figure 3 depicls the vending 
machine, with the front panel 12 open. As there 
shown, the front panel 1 2 is mounted by hinges 50 to 
the rit|hl side 18. The front panel 12 includes a secur- 
ity panel 52 spaced from that portion of the panel con- so 
Ifiiriinrj the selection buttons 26 to restrict access only 
to Fii jl horded persons. Afi shown by llif; cut away por- 
tion in Fifjure .'J, each s^Minn button 26 has an as- 
■.dcinlf.'fj bar t:odf; <;lripf: r,(,, with nach stripe contain- 
ing unif|iir : bar code to idnrtlif/ I In; corresponding 
■.«:l':f.lion button 2F, Lrtuwiv:. ih': /cnrlirifj rriachirir; 
1 r. :.f,n'M wilh u "f|ir:i:.lil h.,r r.od': -.Inpcd par.r : l 
//M'.l. \>,l f:/:m.pk : . rr,:,/ |,<- moiji,|.,ij ;ilori'J I hi: V; 
"Hi! , [,;irn» Hi': p:ii,..-t iii'.|.j'|iV| \,h\r.t\ I,:,, r.o'l': 



stripes 60. each of which identifies a separate numer- 
al, and has utility by an authorized person to identity 
the quantity of articles loaded in an individual vending 
position for each storage and dispensing tray 46, as 
described below with reference to Figure 7. As is also 
shown in Figure 3, the vending machine 10 is provid- 
ed with a bar code reader 62, coupled by a cable 64 
to the electronics within the vending machine 10. the 
cable 64 having a sufficient length to permit the read- 
er 62 to be used to read the bar code stripes 56 and 
60. as well as each Iray position bar code stripe 84 
(Figures 2 and 5). 

Turning now to Figure 4, the vending machine 10 
is shown in cross-section, and depicts a vertical, low- 
friction chute panel 66 extending along the rear of the 
vending machine 10, and facing the discharge end of 
each storage and dispensing tray 46. The chute in- 
cludes a gradual curvature, including portions 68, 70. 
so as to feed articles dropped from the discharge end 
of each storage and dispensing tray 46 downwardly 
along the low friction surface 66, and then along the 
gradual curvatures for access through the vend 
opening 22. Shield member 53 protects the machine 
10 from being defrauded through the opening 22. 

Construction details of each storage and dis- 
pensing Iray 46 are shown in Figures 5 and 6. Each 
tray 46 includes a horizontally disposed tray plate 72, 
a bevelled back side 74 which, as shown in Figure 4, 
is bevelled downwardly and outwardly toward the 
chute upper portion 66. Each tray includes a generally 
U-shaped forward bracket 75, in which are mounted 
a plurality of motors 86 which are controlled by an in- 
put-output circuit board 88. Each tray 46 includes a 
plurality of helical storage racks 76, each of which is 
coupled to an individual drive motor 86, and which are 
mounted between parallel support rails 78 extending 
front to rear along the tray plate 72. It will of course 
be understood that, while Ihe tray 46 shown in Figure 
5 contains five helical storage racks 76, those remov- 
able trays may be provided wilh a greater or lesser 
number of storage racks, depending upon the width 
of Ihe articles to be vended from a particular tray 46 
nr from a specific storage location, 

Each storage and dispensing rack 76 on each 
tray 46 is provided with two sensors, including a first 
sensor 80 positioned along the bevelled back side 74. 
and in line with the rear, discharge end of an associ- 
ated storage rack 76. Additionally, a second sensor 82 
is mounted at Ihe discharge end of each helical stor- 
age rack 76. In operation, the first sensor 80 is adapt- 
ed to detect and provide an output when an article ac- 
tually slides across the b<-.-j<:\\<:<\ -.urface 74 and into 
lh': chulr: 66. and the second v:is'.or f;2 is designed 
to r|r:K:ct the prfisfcriw: or abv:nr.i ; of ;m article in the 
.lorano huNx 7fj ;jI ih 'Jr,M, iir , |1: ,.„,| I llf; oulpul-; of 
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Referring now to Figure 7. the bank of article se- 
lection buttons 26 are depicted schematically, with 
each row of buttons being multiplexed together in a 
multiplex unit 92, the output of which is provided as 
an input to a central processing unit 90 in accordance 
with conventional micro processor technology. Simi- 
larly, each storage and dispensing tray 46 is shown 
somewhat schematically, with outputs from the cen- 
tral processing unit 90 being provided through a mul- 
tiplexor 94 to the motors 86 of each storage and dis- 
pensing position of each tray 46. and with the corre- 
sponding outputs of the sensors 80 being provided as 
an output through a multiplexor 96 to the cenlral proc- 
essing unit 90. As also depicted schematically at the 
bottom of Figure 7, the bar code reader 62 provides 
electronic inputs representative of a plurality of inde- 
pendent inventory information, which may include the 
following: (a) the product universal price code (UPC) 
information; (b) an input representative of a specific 
tray position bar code stripe, representing the location 
where a particular quantity of articles are being instal- 
led for vending, and read from the stripes 84 (Figure 
5); (c) an electronic input representative of the quan- 
tity of a parliculararticle being installed into a specific 
vending tray position, as determined by the barcode 
stripes 60 from the panel 58 (Figure 3); (d) an elec- 
tronic representation of the specific article selection 
button 26 selected for use for a particular article to be 
vended from a particular tray position, as determined 
from the bar codestripe56forthe selected article se- 
lection button (Figure 3); and any other information 
specifically associated with a particular article to be 
vended, such as the audio or visual track in an inter- 
nal video or audio storage facility 98, 1 00. respective- 
ly, which are interactive with the central processing 
unit 90, and provide some article specific information 
for a particular article available for vending. These in- 
puts to the central processing unit 90 are then used 
to maintain the relationship between a particular ar- 
ticle selection button 26, for purposes of identifying a 
specific storage and dispensing rack 76 from which 
the selective article is to be vended; and to determine 
the quantity of units available for vending, as each 
unit is£old. This information may be provided to an in- 
ventory storage 104. which then may be passed 
through a modem 106 to a remote inventory control 
centre or central offices. 

Further in accordance with the present invention, 
the cenlral processing unit 90 also has the capability 
or conducting a real time or off-line credit/debit card 
verification, by using the information received from 
the card reader M arid providing an output through 
Ihfi modem 106 to a crcrJil/df.-bil c;?jrd verification fa 
cihty. When done real lurif:. conventional verification 
lr.-r.hrii<|ues are used. 

riir; Sf:r t uenf.': 'A operalioi. //ill now l,r : described 
«i'h referent: k,f irjunr-. i I „ L.lusrve. 



chine 1 0. and is greeted by a recorded message dis- 
played on the CRT monitor 28, and invited to initiate 
either a purchase sequence or a display sequence by 
operation of an appropriate button 30 or key on key 
pad 32. By way of example, if the vending machine 10 
is dedicated to the distribution of audio compact disk 
tapes, the customer may wish to listen to a portion of 
a specific tape of interest, before initiating the pur- 
)0 chase sequence. To that end, the operation of a par- 
ticular selection button 26 together with a designated 
bulton 30 will initiate playing of a short portion of the 
selected audio for the compact disk out of the audio 
storage facility 100. to the audio speakers 44, as con- 
15 trolled by the central processing unit 90. Assuming 
the customer wishes to purchase the designated 
compact disk as represented by the specific button 
26. the CRT monitor 28 then invites the customer to 
operate a particular button 30 or key on key pad 32, 
20 together with the article selection button 26. The cus- 
tomer is then instructed to insert a credit or debit card 
into reader 34, the output of which is processed 
through modem 106 to a credit/debit card verification 
facility, in accordance with a protocol established in 
25 the modem 106. If the results of the credit or debit 
card verification shows that there is sufficient funds 
available to pay for the particular article selected by 
the customer, then the vend sequence is continued 
by providing an output from the centra! processing 
30 unit 90 to the input/output circuit controller 88 asso- 
ciated with a specific tray 46 (Figures 5, 6) and in turn 
initiates operation of an individual motor 86, to rotate 
the corresponding helix 76 to permit an article to be 
dispensed out of the discharge end of the selected 
35 storage helix 76 across the bevelled back side 74, 
which is sensed both by the first and second sensors 
80, 82. If an article is sensed at the discharge end by 
second sensor 82, but no passage of the article 
across the bevelled backside 74 is noted by first sen- 
40 sor 80, then the central processing unit 90 detects 
that the articles are jammed in the discharge end, 
and alerts the customer to that fact and that no 
charge will be made to the customer for the selected 
article. However, ir a sensed output is provided Tram 
45 both the first and second sensors 80, 82, then the 
central processing unit recognizes that an article has 
been dispensed from the discharge end of the corre- 
sponding storage and dispensing helix 76 and the op- 
eration of the corresponding drive motor 86 may be 
vi then discontinued. 

It will be understood by those familiar with the 
vending art that the system, apparatus and method 
of the present invention provides reliable techniques 
for vending articles of inr;refr;ed value, such as corn- 
pact disks, video lapes. vider, grimes firirl the similar 
articles for whrr.h a person may purchase the articles 
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vention. Various changes, mod if icalions and improve- 
ments will be apparent to those skilled in the art with- 
out departing from the scope of the invention herein 
described and hereinafter claimed. 



Claims 



4. Automatic vending apparatus according to claim 
3. wherein each individual storage and dispens- 
ing rack (76) on each tray (46) has its own indi- 
vidual sensor (80) for sensing the discharge oran 
article from that rack into the vend chute, each 
such sensor (80) preferably being positioned to 
the rear of the tray and in line with a correspond- 
ing one of the storage and dispensing racks. 

5. Automatic vending apparatus according to claim 
5, wherein the rear of each tray (46) has a down- 
wardly inclined surface (74) leading to the vend 
chute (66) and across which the selected article 
passes on its way from its respective storage rack 
(76) to the vend chute and wherein the respective 
sensor (80) is located on that inclined surface 
(74) in line with its respective rack. 

6. Automatic vending apparatus according to any 
one of the preceding claims, comprising a second 
sensor (82) positioned at the discharge end of 
each rack (76) for detecting and providing a sec- 
ond output when an individual article passes from 
the discharge end of the rack to the vend chute, 
the controlling means (90) thus receiving a sec- 
ond output signal and being programmed to con- 
tinue the operation of the selected storage and 
dispensing rack until outputs are received from 
both sensors (80 and 82), thus insuring that the 
selected article has been discharged into the 
vend chute. 

7. Automatic vending apparatus according to any 
one of the preceding claims, wherein each stor- 
age and dispensing rack (76) comprises a helical 
wire rack rotatable about its axis by a drive motor 
(86) to move artier es supported by the rack along 
the length of the rack as the helical wire rack is 
rotated by the motor. 

8. Automatic vending apparatus according to any of 
the preceding claims, further comprising a plur- 
ality of storage position bar code reader stripes 
(84), one such storage position bar code reader 
sl/ipe being associated with each of the storage 
and dispensing racks (76) and having a code 
unique to that rack. 

3. Automatic vending apparatus according to any or 
the preceding claims, further comprising a plur- 
ality of article selection bar code reader stripes 
(r,6). one such arliclr: ■;f : |r : r.iion i Jfi! fx)( j ft r^jer 
rilripe br;irifj ar;:;or;iatf:r| wilt, r:ar;ri of the article 
r ;f:lfiClirjfi button:. {'/<,) .uid luivirirj ;j corlo unique 
I'j thai rwltnri. 

10. A,j|r,i..;,.K. *,r.'l.r.., :,„.,.„. w .„ f r|„, fJ \n ;i r,/ 



1. Automatic vending apparatus for high value arti- ro 
cles. comprising in combination: 

an enclosure (12-20) having an opening 
(22) through which selected articles are vended; 

a plurality of article selection buttons (26) 
along a front panel (12) of the enclosure for per- 15 
milting a customer to select one of a plurality of 
articles through initiation or a vend selection se- 
quence; and 

multiple independent article storing and 
dispensing racks (76) within the enclosure, each 20 
storage and dispensing rack being capable of 
storing a plurality of articles and then dispensing 
an individual article along a path within the enclo- 
sure toward the vend opening (22); 

chracterised in that the apparatus com- 25 
prises a sensor (80) associated with each storage 
and dispensing rack and situated in the vend path 
for detecting when an individual article from the 
corresponding storage and dispensing rack is 
moving along the pat h toward the vend opening, 30 
and providing a sensing output responsive there- 
to; and 

means (90-96) for controlling the opera- 
tion of the selected storage and dispensing rack 
responsive to the sensor output to insure that a 35 
selected article is dispensed into the vend open- 
ing. 

2. Automatic vending apparatus according to claim 

1, wherein the vend opening (22) is positioned 40 
below all of the storage and dispensing racks 
(76), the vend path defined by a gravity feed 
vend chute (66) extending through the enclosure 

to the vend opening (22). said chute preferably 
having a low friction surface and a gradual curva- « 
lure below the storage and dispensing rack and 
leading towards the front of the enclosure and to 
said vend opening. 

3. Automatic vending apparatus according to claim co 

2, comprising a plurality or horizontal trays (46) 
removably fitted within thfe enclosure one above 
the other, each lr;iy h.-wmrj .-, back side adjacent 
to the feed chute (f,f,j ;,n<\ wax which the select 

f.'fl arlidO is di'>r;h;irr|.;d ml'; Ihr; vftncJ Chljie, ftfjr;!, 

tray (4fi) ;jr;f.rjrriinf,f|;i:irif| plurality of r;toragr : 
;md di',|ir:ii',irif| r-.r.t--, I />,) in p;ir,-iilf:l ;irr;iy ;iiirj 
':/tr : nrliri<j fr^r. Hi- lr-.nl '., r:;,r <>i \Uc tr.-jy 
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plurality of quantity bar code stripes (60). one 
such quantity bar code stripe being associated 
with each of the storage and dispensing racks 
(76) and having a code representative of the 5 
number of articles loaded into that rack. 

11. Automatic vending apparatus according to claim 
8, 9 or 10, further comprising a bar code reader 
(62) for reading and providing control and inven- to 
tory storage signals representative of the univer- 
sal price code (UPC) stripe of articles to be insert- 
ed in each storage and dispensing rack (76), 
and/orthe storage position barcode reader stripe 

(84) for each storage and dispensing rack (76) is 
where each article is to be placed, and/or the ar- 
ticle selection bar code reader stripe (56)foreach 
of the article selector buttons (26), andfor the 
quantity bar code stripes (60) representing the 
number of articles loaded into each rack. 20 

12. Automatic vending apparatus according to any 
one of the preceding claims, further comprising: 

means (98;100) for storing audio andVor 
video display information regarding the articles in 25 
individual ones of the storage and dispensing 
racks (76); and 

means (42;44) for selectively reproducing 
that stored information visually and/or audibly as 
the case may be. 30 

13. Automatic vending apparatus according to any 
one of the preceding claims, further comprising 
means (34,90,106) for receiving and verifying 
credit or debit card information prior to the vend- 35 
ing of an article responsive to the initiation by a 
customer of a vend selection sequence. 

14. Automatic vending apparatus according to any 

one of the preceding claims, further comprising 40 
means, (34,90,106) for receiving and verifying 
credit or debit card information prior to the vend- 
ing of an article responsive to the initiation by a 
customer of a vend selection sequence. 

45 

15. Automatic vending apparatus according to any 
one oT the preceding claims, further including 
either or both of a cash acceptor (38) and a re- 
ceipt printer (36). 



v, 
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@ Automatic 

(57) The automatic vending machine (10) eom- 
prises a plurality of removable storage and 
dispensing trays (46) disposed one above the 
other to an enclosure (16) having a rear vertical 
chute curving gradually In a horizontal direction 
under the traya and communicating with a vend 
opening (27) at the bottom of the machine. Each 
of the traya (46) ia fitted with a plurality of 
rotataWe netted storage and cfispensing racks 
for holding the articles to be dispersed and for 
transporting those articles to the delivery chute 
as the selection button (32) corresponding to 
that article la pressed. A tensor la located at the 
beck of each (ray and adjacent the end of each 
rack tor detecting when an Individual article 
paasea Into the chute to provide a sensing 
output, the operation of the dispensing drive 
being continued until an article is dispensed 
.into the chute. Optional features Include stock 
control bar codes (84) and a bar code reader, a 
credit/debit card reader, cash collector (38). 
receipt printer, a central processing unit and 
CO modem for Inventory control and fadHlea vlsu- 
<; ai and/or audb display of nrttdes to be vended. 
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